LDEQ-EDMS Document 47352436, Page 4 of 169

»

BoBBY JINDAL fid HAROLD LEGGETT, PH.D.
GOVERNOR A SECRETARY

State of Louigiana

DEPARTMENT OF ENVIRONMENTAL QUALITY
ENVIRONMENTAL SERVICES

Certified Mail No.
Agency Interest No. 1136
Activity No.: PER20090010
Mr. Glenn N. Bucholtz
General Manager
Shell Chemical LP
P. O. Box 500
Geismar, Louisiana 70734

RE:  Part 70 Operating Permit Modification, EOEG-2 Unit, Geismar Plant, Shell Chemical LP, Geismar, Ascension Parish,
Louisiana

Dear Mr. Bucholtz:

This is to inform you that the permit modification for the above referenced facility has been approved under LAC 33:111.501.
The permit is both a state preconstruction and Part 70 Operating Permit. The submittal was approved on the basis of the
emissions reported and the approval in no way guarantees the design scheme presented will be capable of controlling the
emissions as to the types and quantities stated. A new application must be submitted if the reported emissions are exceeded
after operations begin. The synopsis, data sheets and conditions are attached herewith.

It will be considered a violation of the permit if all proposed control measures and/or equipment are not installed and properly
operated and maintained as specified in the application.

Operation of this facility is hereby authorized under the terms and conditions of this permit. This authorization shall expire at
midnight on the _18th _of _July , 2011, unless a timely and complete renewal application has been submitted six months
prior to expiration. Terms and conditions of this permit shall remain in effect until such time as the permitting authority takes
final action on the application for permit renewal. The permit number and agency interest number cited above should be
referenced in future correspondence regarding this facility.

Please be advised that pursuant to provisions of the Environmental Quality Act and the Administrative Procedure Act, the
Department may initiate review of a permit during its term. However, before it takes any action to modify, suspend or
revoke a permit, the Department shall, in accordance with applicable statutes and regulations, notify the permittee by mail
of the facts or operational conduct that warrant the intended action and provide the permittee with the opportunity to
demonstrate compliance with all lawful requirements for the retention of the effective permit.

Done this day of , 2009,

Permit No.: 2057-V5

Sincerely,

Cheryl Sonnier Nolan
Assistant Secretary
SGQ

cc: EPA Region VI

Post Office Box 4313 » Baton Rouge, Louisiana 70821-4313 » Phone 225-219-3181 « Fax 225-219-3309
www.deq.louisiana.gov
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III.

AIR PERMIT BRIEFING SHEET
PERMITS DIVISION
LOUISIANA DEPARTMENT OF ENVIRONMENTAL QUALITY

SHELL CHEMICAL LP
AGENCY INTEREST NO.: 1136
EOEG-2, GEISMAR PLANT
GEISMAR, ASCENSION PARISH, LOUISIANA

Background

Shell Chemical LP owns and operates a chemical manufacturing complex located in
Geismar, Louisiana. EOEG-2 facility was issued a Part 70 Operating Permit No. 2057-V3
dated March 21, 2007 which allowed the facility to include the High Purity Ethylene
Oxide One (HPEO-1) project, partly dismantle the EOEG-1 unit, incorporate earlier
approved minor permit actions, update the facility General Condition XVII and
equipment fugitive components. Permit No. 2057-V4 dated March 21, 2007 allowed the
facility to update the fugitive speciation.

Origin

A permit application dated September 17, 2009 was submitted by Shell Chemical LP
requesting a Part 70 operating permit modification. Additional information as of October
23, 2009 was also received.

Description

Process unit EOEG-2 is an existing unit that produces ethylene oxide (EO) from the
catalytic reaction of ethylene and oxygen. The EO is recovered by water absorption and
steam stripping. The resulting aqueous EO ts dehydrated and upgraded by fractionation to
high purity EO (HPEO). HPEO is reacted with water to form ethylene glycol (EG). Lesser
amount of diethylene and triethylene glycol (DEG and TEG) is also formed. The EG reactor
effluent, a mixture of glycols and water, is dehydrated and the water recycled back to the
reactor. The dehydrated mixed glycol stream is sent to the purification section for separation
of the individual glycols EG, DEG, and TEG. EO is either used by other processes on site or
shipped off site in tank cars. Glycols are shipped off site by tank trucks, tank cars, or by
marine vessels. The emission sources for this process are process vents, storage tanks,
fugitive components, cooling tower, loading/unloading operations, miscellaneous sources,
Insignificant Activities and General Condition XVII Activities.

The facility is proposing to incorporate EOEG-2 Upgrade Project. This project will increase
High Purity Ethylene Oxide (HPEO) production and simultaneously reducing the Ethylene
Glycol production. To achieve this goal the following modification will be undertaken:

1. The EG-2 Unit will be modified to enable the tumdown operation of EG-3 and
additional equipment will be added to maximize the recovery of HPEO with the shift
of ethylene oxide product from EG-2 to HPEO product;

2. Change the catalyst in the EOEG-2 Unit if required; and




LDEQ-EDMS Document 47352436, Page 6 of 169

AIR PERMIT BRIEFING SHEET

PERMITS DIVISION
LOUISIANA DEPARTMENT OF ENVIRONMENTAL QUALITY

SHELL CHEMICAL LP
AGENCY INTEREST NO.: 1136
EOEG-2, GEISMAR PLANT

GEISMAR, ASCENSION PARISH, LOUISIANA

The increase in emissions due to the reconciliation do not exceed the Prevention of
Significant Deterioration (PSD) significance threshold, therefore, this update does not
require netting or PSD review. Similarly, the increase in emissions due to the reconciliation
do not exceed the Nonattainment New Source Review (NNSR) significance threshold,

therefore, NNSR is not required.

Permitted emissions from EOEG-2 Unit after the reconciliation in tons per year are as

follows:
Pollutant Before After Change
PMio 17.18 17.18 -
SO, 0.19 0.19 -
NOx 4.10 4.10 -
co 12.29 12.29 -
vOC 47.03 50.37 +3.34
VOC LAC 33:11I Chapter 51 Toxic Air Pollutants (TAPs):
Pollutant Before After Change
Acetaldehyde 1.33 1.33 -
Allyl chlonide * 0.04 0.04 -
Chloroethane * NR 0.68 + (.68
Ethylene glycol 8.72 9.94 +1.22
Ethylene oxide * 3N 3.71 -
Formaldehyde . 0.20 0.20 -
Methanol 0.91 1.32 +041]
Vinyl chloride 0.00 0.00 -

Total 14.91 17.22 +2.31
Other VOC (TPY): 33.15

* Chloroethane was inadvertently omitted from the previous application. Chloroethane is a
Class II toxic air pollutant and the increase is less than its minimum emission rate

(MER).
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Iv.

AIR PERMIT BRIEFING SHEET
PERMITS DIVISION
LOUISIANA DEPARTMENT OF ENVIRONMENTAL QUALITY

SHELL CHEMICAL LP
AGENCY INTEREST NO.: 1136
EOEG-2, GEISMAR PLANT
GEISMAR, ASCENSION PARISH, LOUISIANA

VOC LAC 33:11I Chapter 51 Toxic Air Pollutants (TAPs):

Pollutant Before After Change
Acetaldehyde 1.33 1.39 +0.06
Allyl chloride 0.04 0.04 -
Chloroethane 0.68 0.02 - 0.66
Ethylene glycol 9.94 10.90 +0.96
Ethylene oxide 3 4.07 +0.36
Formaldehyde 0.20 0.22 +0.02
Methanol 1.32 1.32 -
Vinyl chloride - 0.01 +0.01
Methyl chloride - 0.0t +0.01
Total 17.22 17.98 +0.76
Other VOC (TPY): 33.97
Type of Review

This permit was reviewed for compliance with 40 CFR 70, the Louisiana Air Quality
Regulations, New Source Performance Standards (NSPS) and NESHAP. New Source
Review is not required.

This facility is a major source of toxic air pollutants (TAPs) pursuant to LAC 33:1I1.Chapter
51. Acetaldehyde, allyl chloride, ethylene oxide, and formaldehyde emissions are above the
minimum emission rates (MER) under Louisiana Air Toxic Regulations. Process vents
containing acetaldehyde, ethylene oxide, and formaldehyde shall comply with maximum
achievable control technology (MACT) requirements by maintaining the total resource
effectiveness (TRE) index values above 4.0 (Group 2 vents only) in accordance with
NESHAP (HON) Subpart G - National Emission Standards for Organic Hazardous Air
Pollutants From the Synthetic Organic Chemical Manufacturing Industry for Process Vents,
Storage Vessels, Transfer Operations, and Wastewater. '

Fugitive emissions from equipment containing organic hazardous air pollutants are
monitored under the leak detection and repair (LDAR) requirements of NESHAP (HON)
Subpart H — National Emission Standards for Organic Hazardous Air Pollutants for
Equipment Leaks.
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VIL

AIR PERMIT BRIEFING SHEET
PERMITS DIVISION
LOUISIANA DEPARTMENT OF ENVIRONMENTAL QUALITY

SHELL CHEMICAL LP
AGENCY INTEREST NO.: 1136
EOEG-2, GEISMAR PLANT
GEISMAR, ASCENSION PARISH, LOUISIANA

The impact of pollutants on air quality is below toxic ambient air standards (AAS) and
national ambient air quality standards (NAAQS). The air toxic compliance plan was
approved by LDEQ on August 31, 1995 and incorporated in the permit.

The facility is increasing ethylene oxide, a toxic air pollutant (TAP), emissions more than its
minimum emission rate (MER).

Credible Evidence

Notwithstanding any other provisions of any applicable rule or regulation or requirement
of this permit that state specific methods that may be used to assess compliance with
applicable requirements, pursuant to 40 CFR Part 70 and EPA's Credible Evidence Rule,
62 Fed. Reg. 8314 (Feb. 24, 1997), any credible evidence or information relevant to
whether a source would have been in compliance with applicable requirements if the
appropriate performance or compliance test or procedure had been performed shall be
considered for purposes of Title V compliance certifications. Furthermore, for purposes
of establishing whether or not a person has violated or is in violation of any emissions
limitation or standard or permit condition, nothing in this permit shall preclude the use,
including the exclusive use, by any person of any such credible evidence or information.

Public Notice

A notice requesting public comment (under LAC 33:[11.5107.D) on the proposed permit
was published in The Advocate, Baton Rouge and in the The Gonzales Weekly, Geismar,
Louisiana, on May **, 2010. A copy of the public notice was mailed to concerned
citizens listed in the Office of Environmental Services Public Notice Mailing List on May
** 2010. All comments will be considered prior to the final permit decision.

Effects on Ambient Air

Dispersion Model(s) Used: ISCST3

Pollutant Time Period Calculated Maximum Louisiana Air Quality
Ground Level Standard (NAAQS)
Concentration
Ethylene Oxide  Annual 11.51 ug/m’ 1.0 ug/m®

The conservative modeling analysis indicated that the calculated maximum ground level
concentration for ethylene Oxide is 11.51 ug/m’. This concentration exceeded the annual
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AIR PERMIT BRIEFING SHEET
PERMITS DIVISION
LOUISIANA DEPARTMENT OF ENVIRONMENTAL QUALITY

SHELL CHEMICAL LP
AGENCY INTEREST NO.: 1136
EOEG-2, GEISMAR PLANT
GEISMAR, ASCENSION PARISH, LOUISIANA

AAS of 1.0 ug/m® under the state requirement. Further analysis indicated that these
exceedances occurred on industrial properties, roads, a railroad that intersects the facility,
property that is zoned industrial and owned by another party, and the river (uninhibited or
restricted access). Since the exceedances are on the uninhibited and restricted access
property; the maximum calculated ground level concentration of 388 ug/m3 (8-hour
period) was compared with OSHA standard (8-hour Time Weighted Average) of 1800
ug/m3 for Ethylene Oxide. This demonstrated that the modeling results show compliance
with the OSHA standards. Based on this conclusion LDEQ concurs that there will not be
any adverse effect on the workers health.

VII1. General Condition XVI1I Activities

Activity Frequency VOC | PM10 | SO2 | NOx | CO
TPY | TPY
EO-2 Shutdown Purges 150,050 cu. ft/yr 0.02 -
EO-2 Daily Maintenance 6 0.02 -
purges/equipment/yr
EG-2 Shutdown Purges 100,050 cu. ftyr | 0.02 -
EG-2 Daily Maintenance 12 0.02 -
purges/equipment/yr
EG-2 Pretreatment System 18 days/yr 0.09 -
Purge
EOEG-2 Reactor Purge 5 purges/yr 0.62
Large Fuel Fired Equipment | 500hp * 600 hrs | 0.38 [ 0.33 | 0.31 | 465 | 1.00
Small Fuel Fired Equipment 50 hp *6000 hrs 0.38 | 033 | 0.31 | 465 | 1.00

* The Spark Ignition Internal Combustion Engine (lean burn) shall have been manufactured before

January 1, 2008. NSPS, 40 CFR 60, Subpart 111J [40 CFR 60.4230(a))

IX. Insignificant Activities

ID No.: Description

Citation

- Lab Vents

LAC 33:111.501.B.5.A.6
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EMISSION RATES FOR TAP/HAP & OTHER POLLUTANTS

Al ID: 1136 - Shell ChemIcal Co - Gelsmar Plant
Activity Number: PER20090010
Permit Number: 2057-V§
Alir - Title V Regular Permit Minor Mod

Emission PL Pollutant Avg Ibmhr Max (b/hr Tons/Year
Ef:‘ 0020 Ethylene glycol <0.001 <0.01
Ethylense oxide <0.001 <0.01
Ear ooz Metharol 0.01 0.04
Ear o022 Ethylene glycol 0.001 0.01
Ear ooz Ethylene glycol 0.001 0.01
E‘ou'_rnoozs Ethytene glycol 0.01 0.05
Eqr boze Ethylene glycol 0.01 0.05
£qr 0033 Ethylene oxide 0.002 0.002 0.002
EQT 0034 Methanol 0.003 0.01
EaT s Ethylene glycol 0.03 0.13
fg_rc:oaa Ethylane glycol 0.02 0.09
EQT 040 Ethylene glycol 0.001 0.01
EQT 0041 Ethylene glycol 0.001 0.01
Ear 004z Ethylens glycol 0.001 0.01
Frviaand Acetaidehyde 0.01 0.50 0.02
Allyl chioride 0.001 0.001 0.001
Ethylene glycol 0.001 0.50 0.01
Ethylene oxide 0.01 0.50 0.02
Formaldshyde 0.004 0.50 0.01
vt Ethylene glycol 0.02 0.03 0.0
Ear oz Acstaldehyde 0.23 1.50 0.06
Ethylene glycol 3.00 25.00 0.75
Formaldehyde 0.08 0.50 0.02
PG D003 Acetaidehyde 0.003 0.01
Ethylene glycol 0.086 0.27
Ethylene oxide 0.29 1.27
Methariot 0.08 0.36
irviae Acetaldehyde 0.001 0.01
Ethylene glycol 0.63 2.17
Ethylens oxide 0.07 0.31
PG 2005 Ethylena giycal 0.38 1.68
Ethylene oxide 0.28 123
Mathanol 021 0.91

Page 10f 3
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EMISSION RATES FOR TAP/HAP & OTHER POLLUTANTS

Al ID: 1138 - Shell Chemical Co - Gelsmar Plant
Activity Number: PER20030010

Permit Number: 2057-V5

Alir - Title V Regular Permit Minor Mod

Page 2 0f 3

Emission Pt Pollutant Avg |b/hr Max (b/hr Tons/Year
'}; 0028 Acelaldehyde 0.75 3.20 0.32
Allyt chioride 0.001 0.001 0.001
Ethylena glycol 10.00 25.00 425
Formaldehyde 0.25 0.80 0.11
Rup 0031 Allyl chioride 0.001 0.001 0.001
Ethylene oxide 0.16 0.22 0.01
R o Allyt chicride 0.001 0.001 0.001
Ethylene glycol 0.002 0.05 0.01
Rbr, 2038 Acelaldehyde 0.01 0.01 0.03
Allyl chieride 0.001 0.001 0.001
Ethylene glycol 0.002 0.03 0.01
ALe, 0% Altyl chloride 0.001 0.001 0.001
Ethylens glycol 0.002 0.05 0.01
RLP 0037 Acstaldehyde 0.001 5.00 0.01
Allyl chioride 0.01 0.01 0.03
Chioroethane 0.004 0.004 0.02
Ethylene glycol 0.001 0.50 0.01
Ethylene oxide 0.002 0.50 0.01
Methyl chioride 0.001 0.001 0.01
Vinyl chloride 0.002 0.002 0.01
P, 2038 Acetaldehyde 0.002 0.002 0.01
Allyl chioride 0.001 0.001 0.001
Ethylene glycol 0.002 0.002 0.01
Ethylene oxide 0.002 0.002 0.07
Formaldehyde 0.01 0.01 0.02
R o Acetaidehyde 0.21 9.13 0.92
Ethylene glycol 0.16 6.85 0.69
Ethylene oxide 0.28 1142 115
Formaldehyde 0.01 0.46 0.06
UNF 0008 Acetaldehyde 1.39
Allyi chicride 0.04
Chloroethane 0.22
Ethylane glycol 10.80
TPORG148
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EMISSION RATES FOR TAP/HAP & OTHER POLLUTANTS

Al ID: 1136 - Shell Chemical Co - Geismar Plant
Activity Number: PER20090010
Permit Number: 2057-V5
Alr - Title V Regular Permit Minor Mod

Emisslon Pt. Pollutant Avg Ibr Max Ibfhr TonafYear
UNF 0006 Ethylens oxide 4.07
Formaldehyde 022
Methanol 1.32
Vinyl chloride <0.01

Nots: Emission retes In bold are from alternate scenarios and are not included in permitted tota!s unless otherwise noted In a footnote. Emlasion rates
attributod to the UNF reflect the sum of the TAP/HAP limits of the individual emission points (or caps) under this permit, but do not constitute an
emission cap.
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